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Abstract

J-PARC Main Ring (MR) is a high intensity proton synchrotron which accelerates protons from 3 GeV to 30 GeV.
In J-PARC MR, the current ripple of their main magnet power supplies adversely affects the temporal flatness of slowly
extracted spills. This is because these magnetic field errors vary the betatron tune, which must be precisely controlled to
maintain the flatness of the spills. To solve this problem, we have proposed and built a system that corrects the betatron
tune using the measured output current of the magnet power supplies. We measured the betatron tunes and the intensity of
the extracted spills using the system. The results shows that the system can reduce the ripple of the betatron tune and the
spill intensity especially at the frequencies around 100 Hz. In this paper, the details of the system and the experimental

results are reported.
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Figure 1: The overview of the proposed method.
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Figure 2: The FFT of the current deviation of the bending
magnet power supply in J-PARC MR.
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Figure 3: The setup of the proposed real-time optics cor-
rection system.
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Figure 4: Conceptual block diagram of the developed
FPGA board.

Figure 5: Picture of the developed board.
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Figure 6: Conceptual block diagram of the developed AD
board.

Figure 7: Picture of the AD board.
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Figure 8: The frequency dependence of the transverse
beam position during the betatron tune measurement for
0.8 ms time window. Two peaks close to 0.3 and 0.7 cor-
respond to the betatron sideband. The frequencies are nor-
malized by the revolution frequency.
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Figure 9: The betatron tunes as a function of time. The
black line corresponds to the data without the correction
while the red with the correction.
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Figure 10: The betatron tunes as a function of frequency.
The black line corresponds to the data without the correc-
tion while the red with the correction.
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Figure 11: The spill intensity as a function of time. The
black line corresponds to the data without the correction
while the red with the correction.
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Figure 12: The spill intensity as a function of frequency.
The black line corresponds to the data without the correc-
tion while the red with the correction.
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